Simple technique for single incision transumbilical laparoscopic appendectomy  by Saber, Alan A. et al.
lable at ScienceDirect
International Journal of Surgery 8 (2010) 128–130Contents lists avaiInternational Journal of Surgery
journal homepage: www.thei js .comSimple technique for single incision transumbilical laparoscopic appendectomy
Alan A. Saber a,*, Mohamed H. Elgamal b, Tarek H. El-Ghazaly b, Aditya V. Dewoolkar b, Abir Akl b
aCase Western Reserve University, 11100 Euclide Ave, Cleveland, OH 44106, USA
bMichigan State University/Kalamazoo Center of Medical Studies, 1000 Oakland Drive, Kalamazoo, MI 49008, USAa r t i c l e i n f o
Article history:
Received 3 November 2009
Received in revised form
14 November 2009
Accepted 1 December 2009
Available online 11 December 2009
Keywords:
Single incision
SILS
Appendectomy
Umbilicus
E-NOTUS
Natural orﬁce
Laparoscopy* Corresponding author. Tel.: þ1216 844 0511; fax:
E-mail address: alan.saber@uhhospitals.org (A.A. S
1743-9191/$ – see front matter  2009 Surgical Asso
doi:10.1016/j.ijsu.2009.12.001a b s t r a c t
Introduction: Acute appendicitis is one of the most commonly encountered surgical problems in everyday
practice. With the recent increase in popularity of single incision laparoscopic surgery (SILS), several
techniques for SILS appendectomy have already been described. We herein describe our own simpliﬁed
technique for single incision transumbilical laparoscopic appendectomy.
Materials and methods: From December 2008 to August 2009, a total of 26 patients consented for single
incision laparoscopic appendectomy for acute appendicitis. Preoperative, intraoperative and post-
operative data were collected.
Results: Our technique was successful in 19 out of 26 (73.1%) patients, while seven patients required the
placement of additional trocars. None of the patients needed conversion to an open approach. Mean OR
time was 45.9 min. The mean length of stay was 1.1 day. Only one patient had developed postoperative
umbilical wound infection.
Conclusion: Our technique for single incision laparoscopic transumbilical appendectomy is safe feasible,
and reproducible. Prospective randomized studies comparing the single incision laparoscopic approach
with its conventional multiport counterpart are necessary to conﬁrm the conclusions of our early
experience.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Acute appendicitis is one of the most commonly encountered
surgical problems in everyday practice. This disease can occur at all
ages and requires surgical treatment in every case the diagnosis is
made. Laparoscopic appendectomy has been one of the most
commonly performed minimally invasive procedures, and it is no
surprise that after the introduction of single incision laparoscopic
surgery, appendectomy was one of the ﬁrst procedures to be
considered and reconstructed using this new approach.1–4
We herein describe our simple technique for single incision
transumbilical laparoscopic appendectomy. This technique can be
converted at any time to a standard laparoscopic appendectomy
should the need arise.2. Materials and methods
From December 2008 to August 2009, a total of 26 patients
consented for single incision laparoscopic appendectomy at KCMS/
MSU. The procedure was offered to all patients who wereþ1216 983 7230.
aber).
ciates Ltd. Published by Elsevier Ltdiagnosed with acute appendicitis without evidence of perforation
or abscess formation on computed tomography or ultrasound
imaging, regardless of age, gender or body habits.
Preoperative, intraoperative and postoperative parameters were
collected. Data involving patients’ demographics, operative time,
the need to add additional trocars, length of hospital stay, patho-
logic examination of the specimens and both intraoperative and
postoperative complications were collected.
Descriptive statistics were used to describe all values. Numeric
values were described as mean and range.3. Operative technique
The patient is placed in the supine position with the arms
extended laterally. The surgeon and assistant stand on the left side
of the patient. The patient is prepared and draped in a standard
fashion. The deepest point in the umbilical scar is detected, and the
umbilicus is everted using Kocher graspers while applying subtle
counter pressure on the abdominal wall to tent up the umbilical
scar. A 2.5-cm intraumbilical skin incision is created and is deep-
ened into the linea alba. We recommend that the incision be
created relatively deep in the umbilicus to help hide the resulting
scar. The fascia is then picked up and a 1-cm fascial opening is
established. A 12 mm blunt trocar is inserted using open Hassond. All rights reserved.
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Hg. A 5-mm ﬂexible tip laparoscope (Olympus, Center Valley, PA) is
used for visualization throughout the procedure. In addition to the
beneﬁt of having a reticulating tip, the cable of the camera exits at
the end of the handle, giving more room for extracorporeal
maneuvers, much needed with this single incision laparoscopic
approach. A 5-mm low proﬁle trocar (Covidien) is placed through
the same skin incision but a different fascial incision. A 5-mm
reticulating grasper (Covidien) is then introduced through the same
skin incision and placed directly through the fascia without the
need for a third port (Fig. 1). The patient is placed in the Trende-
lenberg position with his left side downwards.
The laparoscope is thenmoved to the 5 mmport, and the grasper
is used to retract the bowel and expose the appendix. The appendix
is grasped and retracted upwards and laterally. Early in our experi-
ence straight graspers were used, later on we started using reticu-
lating graspers to facilitate gentle manipulation of the appendix.
A laparoscopic reticulating 60-mm endo GIA stapler with white
cartridge 2.5 mm (Covidien) is then introduced through the 12 mm
blunt trocar. The stapler is ﬁred to transect the base of the appendix
and the mesoappendix in one step. Firing of the staple must be
done slowly to allow adequate tissue compression. The staple line is
inspected for hemostasis and leakage. A 5-clip applier is then used
to control any staple line bleeding. After ensuring hemostasis and
an appropriately sealed staple line at the cecum, an endobag is used
to extract the appendix. The abdomen is deﬂated and the fascial
defects are closed with a ﬁgure of eight 2/0 non-absorbable suture.
The skin incision is then closed in a subcuticular fashion.
4. Results
Single incision transumbilical laparoscopic appendectomy was
attempted in 26 patients. They included 11 males and 15 females,Fig. 1. Operative strategy for single incision transumbilical appendectomy, showing
two trocars and a grasper placed through the same umbilical skin incision, but
different facial incisions, in a triangular fashion.with a mean age of 33 years (range 13–64 years). All patients had
a preoperative diagnosis of non-perforated acute appendicitis as
diagnosed by CT scan or an U/S examination. The procedure was
completed successfully in 19 out of 26 patients (73.1%) as a single
incision laparoscopic procedure. Four patients (15.3%) required the
addition of an extraumbilical 5 mm trocar placed suprapubically.
Three patients (11.5%) required conversion to standard laparoscopic
appendectomy with the addition of 5-mm trocars in the left lower
quadrant and in the suprapubic area. None of the patients required
conversion to an open approach. The mean operative time was
45.9 min (range 30–80 min). Operative blood loss was minimal in
all cases. The mean hospital stay was 1.1 days (range 0–2 days).
Apart from two patients with a normal appendix, all patients were
found to have acute appendicitis with the ﬁnal pathologic exami-
nation of the specimens. There was no mortality. The only
complication we encountered was a wound infection at the
umbilical incision in one patient. No port site hernias were noted in
the immediate postoperative period.
5. Discussion
To our knowledge, there are 11 peer reviewed publications that
describe various techniques to perform single incision laparoscopic
appendectomy (Table 1).1–11 Most of the earlier authors, describe
a technique that involves retrieving the appendix through the
placement of a transumbilical trocar, usually with a working
channel to grasp the appendix and deliver it through the umbilicus,
where an open appendectomy can be performed.1–8 This afore-
mentioned approach requires a highly mobile cecum and/or
a relatively thin patient; which makes this technique more appli-
cable within the pediatric population. However, for the average
adult patient, this technique exerts undue tension on the appendix
which can be problematic, especially with an inﬂamed and friable
appendix. In addition, this approach may increase the chance of
wound infection.8
Other techniques described the use of suture traction by placing
a suture through the umbilicus to elevate it and facilitate dissec-
tion.11 However, this may create tears in the appendix and can seed
the infection along the suture track in the anterior abdominal wall.
Other techniques employ the use of a right lower quadrant incision
for trocar placement to exteriorize the appendix through the
abdominal wall at this site. Most of these techniques utilize
speciﬁcally designed trocars or instruments that have limited use in
other procedures which would increase the relative cost of the
procedure.
One of the main advantages of our technique revolves around
the ease of – either partial or total – conversion to conventional
laparoscopic appendectomy. The elimination of the third trocar
minimizes extracorporeal clinching of the handles of instruments
and heads of trocars, thus facilitating maneuverability in this single
incision laparoscopic approach. Apart of one ﬂexible 5-mm grasper,
this technique can be completed using conventional instruments
used to perform laparoscopic appendectomy, which wouldn’t raise
the cost of the surgery. The simplicity of the technique shortened
the learning curve, in contrast to advanced single incision tran-
sumbilical procedures that require highly developed laparoscopic
skills.12,13 Our technique is also feasible using endoloops, however,
in some incidences; an energy source may be needed to take down
the mesoappendix.
In conclusion, our simple technique for single incision appen-
dectomy is safe, feasible and reproducible. It does not require
additional training nor does it require several additional speciﬁcally
designed tools that would increase the cost of surgery. It can be
easily converted to conventional laparoscopic appendectomy at any
point, should the need arise. This technique can be adopted straight
Table 1
Literature review for single incision laparoscopic appendectomy.
Author Year No of
patients
Technique OR time (min) LOS (days) Complications
Incision Trocar(s) Scope
Pappalepore N. 2002 58 Umbilical 1 10 mm 10 mm 0 25 2–4 1 Conversion to open
1 5 mm 1 Additional trocar
D’Alessio A. 2002 150 Umbilical 1 11 mm 11 mm 35 3.5 28 Cases additional trocar
6 cases conversion to open
Rispoli G. 2002 65 Umbilical 1 10 mm 0 25 2 5 cases needed >1 trocar
5 cases converted to open
Rao M.M. 2004 – – – – – – –
Koontz C.S. 2006 111 Umbilical 1 10 mm 1 5 mm 10 mm 0 1.8 1.7 2 needed additional trocars
2 conversions to open
1 intra-abdominal abscess
7 wound infection
Ates O. 2007 38 Umbilical 2 5 mm or 1 11 mm 10 mm 0 or 5 mm 30 38 2.1 1.2 3 needed second port
Varshney S. 2007 11 Umbilical 1 10 mm 10 mm 0  5 mm 30 20 1.5 –
Visnjic S. 2008 29 Umbilical – – 33 3 4 wound infection
Palanivelu C. 2008 8 Umbilical 1 15 mm Double channel endoscope 95 1–3 2 bleeding
1 ileus
Nguyen N. 2009 1 Umbilical 2 5 mm 5mm ﬂexible tip 40 1 –
1 12 mm
Roberts K.E. 2009 14 Infra-umbilical 1 11 mm 10 mm 0  5 mm 30 87.5 1.2 1 needed second port
1 urinary retention
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training. Prospective randomized studies comparing single access
versus conventional multiport laparoscopic appendectomy, with
large volumes and long-term follow-up, are needed to conﬁrm our
initial experience.
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